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Claims 

1 (Canceled) 

2 (Currently amended): C r oj^ p ol af iiting a y j te m Complex p olarizer system for 

reciprocal polarization (cros^polarizerl according to claim + 29. 
said palarization layers Pi being cartesian polarizers^ L l iu i uc te r t z e d by ha v i ng 
il i e ir pe leri za t ion p l one s s el ec t a bl e i nd epe n de nHy f rom the p la ne e f i n ci dence , a nd 
said palarization layers Pi being arranged in planes which ore perpendicular to a 
common ground plane, and all said optical axes being coplonar to a common 
ground plane. 

3 (Currently amended): C ra M ipolg rigi n g a y a t a m Complex polarizer system for 

reciprocal polarization fcross^olarizer) according to claim 2, 

said polarizing layer vector VI of PI and said polarizing l over vector V2 of P2 

being perpendicular to each other 

4 (Currently amended): Cross- p o la rizi n g s y s t em Complex polarizer system for 

reciprocal polarization (cross^olarizer) according to claim 3, 

said polarizing layers P2 and P3 farming a common polarization layer. 

5 (Currently amended): C ro s» polo rixiiig sys te m Complex polarizer system for 

reciprocal polarization (cross^polorizer) according to claim +_29. comprising 
compr is ing at least one right triangular prism ( w it h o i l lu te i al su rfa ces 

p e rp end i cular to i t s fo o tpr i nt ) w i th a t r i a n g u l ar f uot p i i nt composed of two 
right prisms ( w i th al l l a ter a l su rf ac e s p e rpend icul ar t e t he f oo tpr in t ) Tl and T2 
each with an isosceles triangular foo t p r in t , b ssgl 
5r» the lateral surface of sub-prism T2 in-between the two sub-prisms carrying a 

cartesian polarization layer P1[Ll]l 
St0 the lateral surface of subprism Tl, which together w ith a lateral surface of 

subprim »prism T2 forms o common lateral surface of lliv compound said 
composed prism, carrying a cartesian polarization layer P2. 

6 (Currently amended); CruaA»Dol c irixi ii o jvs t e m C omplex polarizer system for 

reciprocal bolarization fcrofta-polarizerl according to claim +,22/ comprising 
cu iil uini i ig ot-least a right prism ( vy i l h u l l l a tei a l surfo ce s perp en d icu l ui lu its 
f o otpri n t ) w ith on isosceles triangular footpr i nt base i 
the two lateral surfaces of equal size of aaid prism carrying mutually 
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Appl. No 10/587.850 Amdt. dated Nov 24,2008 Reply to Notice of Non-Compliant Amdt Oct 27,2008 
complementary polarizations layers. 

7 (Currenriy amended): C re s^pel qr iging s y s >em Complex polarizer system for 

reciprocal polarization fcross-polari^er) according to claim + 29. 
comprising an additional fourth polarization layer Pi which together with said P2 
along a t hi r d op Hc q l q x i J A3 and t og elher w ith said P3 a lon g q fo ur th opt i c o l 
a xis A 4 constitutes on additional cross-polarizer according to daim 1. 

8 (Currently amended): C roa y pot o r izin g s y s fe m Complex polarizer system for 

reciprocal polarization fcross-polorizer) according to claim 7, 
polarization layers PI and P4 having parallel polarizing layer vectors and being 
coplanar w i t hi n a Lumiwon p l ane El , and the polarization layers P2 and P3 having 
parallel polarizing I oyer vectors and being coplanar w i th i n q c ommon p la n e 62 , 
and El q n J E2 all four layers having an intersection line w h er e all f o ur 
po l a riz at i on l a y ers m e e t , 

9 (Withdrawn - currently amended): U t i l i ty for re cip ro c al po l e riz ot i o n w i t h mu t u qi l y 

c om p lement ar y po l ari sing l a y e r s (cros» po l ar iz er ), d is K gu i s hed by 

Complex polarizer system for reciprocal polorizotion fcrossf>olarizerl comprising 

9^ comp r i s ing otjegai two polarizing layers Pi (i=l/2^):[[JJ 

said la yer s e ac h p o ss e ss ing Pi characterized by a normal vector Ni normal to Pi 

and a polarizing layer vector Yi coplanar to Pi; [[,]] 
said Pi having beam splitting properties, which split an incident beam into o 

transmitting and a reflected beam; 
said Vi toge ther w i t h t he oplim l uxis if in cid e n ce and r efl ecti on of Pi d efinin g wh i c h 
d i rection s o f pol a i ixu li un o f th e electromagnet ic r ad i at i o n i n c i den t o n P i w il l 
be r e fl ect e d ( polari zi ng refl exi o n) re sp> w i ll tran s m i t Pi (po l a ri z ing 
tro ns mi ssi o n) su c h t hat Vi tog e t h e r with t he a xis of r e fle x ion o f P i s p a n th e 
plan e o f pola riza t i on o f and the reflected beam spanning the plane of 
polarization of the reflected beam; 
tmd said Vi together w i th the o xia o f in eiden e e of P i apan a p l ane and the 
transmitting beam spanning q plane perpendicular to the plane of 
polarization of the transmitting beam^ 
9>2 p olort z tng laye rs 

PI qnd o further polarizer being arranged along o first optical path w h ich 
is folde d by n refle c t i n g me an s ( n- l,2^3^».) such that the plane El [Ul ^whtch 
is spanned by VI and the optical axis of SI in P1^ and the plane E2[[,]]'whtch 
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is spanned by ^ the polarizing layer vector of sold further polorizer and the 
optical axis of Si in l>g -said further polorizer: . h ove o e orr e l a ti on such th a t 
the m i rrore d fAo n El*/ w hic h t $ derived from E l b y su cces s ive l e fl e xiuhj ot 
s o id n r eflecting meon s^ is per p en d i cu l o r to E2 ( de si gn o t ed by t he t erm 
^^ m u t u ol co m pleme n fr ari t y^ of P I and P 2); 
said two polarizing loyers being mutual complementQry> characterized by 
the plane El derived from El by optional means for foldino. beina 

perpendicular to E2: 
9>3 p ol ar izi ng l ay e r s 

PI and Pg - g further polorizer being orronged along a second optical path S27 
which may be fol d ed by n re W eettng mean s (n " 0,1^2^>>.) such that the plane 
E3[[J] w hic h IS spanned by VI and the optical axis of S2 in PI, and o plane 
E4[[J] vrhfch is spanned by V^ fhm polarizing ioyer vector o f said further 
polarizer a nd the optical axis of 52 In Pa-said further polorizer: T-harra 
corr el atio n su ch that the mir ror e d p l a n e E 3^^ w hich Is J ei i »ed f ro m E3 by 
succ e ssi ve refl ex i ons o t said n refl ec ting m e on s^ is p erpe ndicul ar t o E4 
( de s ignated by t h e term ^ m u t ua l c omp leme ntar i ty *' of PI a nd P2)/ 

said two polarizing loyers being mutual cQmplementary> ch aracterized by the 
plane E3*. derived from E3 by optional means for foldi ng, being 
perpendicular to E4; 

9.4 s aid two optical paths SI and $2 intersecfing in PI with equal cutting angles 
between Nl and SI and between N1 and S2[[,]k 

9.5 t h e architecture of the system coupling the transmission at PI u l ong SI to a 
reflection at the further polarizer along SI and the corresponding reflection 
ot PI to a transmission at the further polarizer along S2< 

10 (Withdrown - currently omended): U t ili ty fo r re ciproco l p olu i ij,u l iui i w U h m u t ually 
c omplemento r y pola rizi n g la y er s (c ro sy polor ize r )^ dis t i g u i s hed by 
Complex polorizer system for reciprocal polarization f cross-polo rizerl comprisina 
407f cuinp i isin g at least three polarizing layers Pi (i-1/2,3,..)nJk 
e ac h of said lej y ers po ssessing Pi choroctertzed by a normal vector Ni normal to 

Pi and a polarizing Ioyer vector Vi coplanor to Pi; [[,]] 
said Pi hdvinq beam splitting properties, wh ich split an incident beam into o 

transmitting and a reflected beom: 
sold Vi to ge th e r wit h llie up l imi uxis if incid e nce and i efle i Jio n of Pi Jen ii iiiy w h i ch 

d i r e ct i o ns of po lorizo tion of th e e l ec tr o mognet ic rad i a t i on i ncid e n t on Pi wi ll 

be r efl e c t ed ( po l oi izing re fl e xi on ) r esp. w i l l tran s m it Pi ( p o lar izi n g 
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>roii > m iSAi on ) suc h t ha t Vi to ge t he r wit h t h e o xiJ ef r e B ex i o n of Pi apon fhe 

pl a ne o f p o l a rixo t i o n of and the reflected beam spanning the plane of 

polorizQtlon of the reflected beam: 
and said V I tog e ther w it h the a xia o f inc i den ce of Pi s pan q p la ne - ond the 

transmitting beam spanning o plane p erpendicular to the plane of 

polarization of the transmitting beom^ 
10.2 po l u r ix tiig lay e i ' s 

PI and P2 being arranged along a first opticol path whtctr is f o lde d by n 
r eflec t ing mecins (n - 1,2,3,».) such that the plane El [[,]] is^spanned by VI 
and the optical axis of Si in Pl,_and the plane E2[[,]] w hi c h is spanned by 
V2 and the optical axis of SI in P2i , h av e a c orre l at i on suc h th a t t h e 
m i r r ore d pl a ne El ^, w hich i s derir e d from El b y succ e ssi ve r e fl exi o ns ot soi d 
n reflecting m e an a^ is per p en d ie u lo r to E2 (d e s i gna t ed by t he term ^ m u t u al 
c o m pl ei iieiit ur it j r ^ of PI and P2K 

said polarizing layers PI and P2 being mutual complementary, characte rized bv 

the alone El derived from El by option al meons for folding, being 
perpendicular to E2; 

10,3 pokiri ri ng l a yer s 

PI and P3 being arranged along a second optical path S2 ^ whi ch ma y be fu l J e d 
b y n refl ec ti n g me a n s {n - 0J^2^,.,) such that the plane E3[[,]] whicK is 
spanned by VI and the optical axis of 52 in PI ^ and a plone E^[[J] whtek is 
spanned by V3 and the optical axis of S2 in P3i , ho ve o eorretotion su c h that 
the mirrored plane E 3*, wh ic h is de r i ve d from E 3 by s ucc e ss iv e l enuxiortS a t 
s a i d n r e flecti n g med ns^ is p erpend icu lar t o E4 (desi g na t ed b y the ter m 
^ m u t u al co m ple m e n t a rity ^ of PI and P2)^ 

said polarizing layers PI and P3 being mutual complementary, characterized by 
the plane E3*. derived from E3 by optional means for folding, being 
perpendicular to E4: 

^fQ;4said two optical paths Si and S2 intersecting in PI with equal cutting angles 
between Nl and SI and between N1 and S2[[,]]i 

40:5 the architecture of the system coupling the transmission at PI along SI to a 
reflection at P2 ond the corresponding reflection at PI to a transmission at P3 
along $2. 

1 1 (Withdrawn - currently amended): Croas^p ol arizi ng a iy s te m Complex p olarizer 
system for reciprocal polarization fcross-oolarizer) according to claim 10, 
comprising on additional fourth polarizing loyer P4, which together with said P2 

Page 5 of 12 



PAIS 5f12'RCVDAT11/26/2008 12:00:58 PM [Eastern Standv^ 



26/11/2008 18:09 +49-9453996618 



BAUSENWEIN 



PAGE 06 



Appt. No 1 0/5B7,8S0 Amdt. dated Nov 24.2008 Reply to Notice of Non-Comp»ant Amdt Oct 27,2008 

along a third optical path S3 and together with said P3 along a Fourth optical path 
$4 constitutes an additional crossrpolorizer according to claim 10. 

12 (Currently omended): C ro s» pQtq "g '" g J y a tem Complex polarizer system for 

reciprocal polarization tcross-polarizer) according to claim -W- 29, 

at least one of said layers Pi being o doubled or two-sided cartesian polarizer with 

parallel layer vectors Vi. 

13 (Currently amended): C ro ss^p o lui i j.i ii cf s y s t em Complex polarizer system for 
reciprocol polarization (cross>polorizerl according to claim 40- 29^ 

all of said Pi being cartesian polarizers, e.g. wire grid polarizers. 

14 (Currently amended): C ro s» pol qriging s y s t e m Complex polorizer system for 
redprocol polarization (crossrpolorizer) according to daim 40- 22/ 

oil of sard Pi being thin-film polarizers wor ki ng oee ordi n g t o B rew s ter *s l a w of the 
Mg^lNeille type. 

15 (Currently amended): C re sa yo l or ix ing s y s t em Complex polorizer system for 
reciprocal polarization (crossppolarizer) according to claim +6- 29, 

oil of said Pi being contoined in a body and the optical paths into and out of the 
cross-polarizing system being mode possible by windows or openings. 

16 (Currently amended): U ti li ty For the l ight o r c hite c t u rB i n a two^ h onnel d ispl ay 
sys tem , d i s t i n guis he d by Complex polarizer system for reciprocal polarization 
(cross-polarizer) according to claim 29. further comprising 

1 6 .1 c om p r isi ng ot le a rt o ne c ro >» po ! or ij.iiig sys te m tituo rdin g t o c l a im 10, 
4672 co mp r is ing at least one two spotiol light modulatory in eo eh c ha n ne l, i 

46:0 o n e of s a i d c re s » soid p olarizinger system[[s]] being used to feed the spotiol light 
modulators with polarized light. 

17 (Currently amended): Uti lity f or the l i ght or ch rtect ur e i n q two'cha nnel d is ploy 
s y st em , d is t inguished by Complex polarizer system for reciprocal polarizotion 
fcrosspolorizer) according to claim 29> further comprising 

4^4-comp riri nfl ot lea s t o n e c rw y yolqp izi ng s y s tem o ccord i n g to c la im 10^ 

17.2 c om p r isi ng at least one two spotiol light modulatory in e o ch c han n e l^ i 

17.3 o n e o f s a i d c ro s » said p olorizmger system[[s]] being used to superpose the 
modulated light from the spotiol light modulotors. 
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18 (Currently amended): U t i l i r / fo r th e l igh t or chi t ec t u r e i n t x tw^ c hq n n e l dis p lay 
B y s tcm . d isri ng u i ah e d by Complex polarizer system for reciprocol polorixotion 
(cross^polarizerl occordin^ to claim 29. further comprisin9 

lOJ comprising q c ro 3»po lq rizln g s y a tem q e e er di ng t e cloim TO, 

19-2 co m p rising at least ofte two spatial light modulator of the type micro-electro- 

mechanical-system (MEMS, e.g. DMD by Texas Instruments) in e ac h cha n n el x 
1 6 .3 said ero99"polarizmger system being used to bottrfeed the spatial light modulators 

with polarized light and to superpose the modulated light from the spatial light 

modulators[[J] 

407^ t h e p la n e of i nc i de nc e i n s a i d PI i n t e r s ect in g t he pl a ne o f sup er posi t i o n wi th qn 
a n g l e different fr o m 0 d e gr ee , 

19 (Withdrawn - currently amended): U tilit y f or t h e l i ght q peh i teet u re In q two" 
e h q n n el dis plqy s y s t e m , d is ti n g uis hed by Complex polariz e r system for reciDrocal 
polarization fcross-polarizer) according to claim 9. further comprising 

19. T comp ris i n g q ero s^ po l or izi n g s y s tem a c c or di n g t o claim 9, 

1 9 >2 c om p r isi n g at least one spatial light modulator in ea ch c ha nn el p ositioned in sold 
optical paths $1 and S2 between PI and ?2. 

20 (Currently amended): U K li ty f or the l i g h t qre hi te c t u re in u tw o^h o n n e l d is p l qy 
sy s t em, d i s t i ng u i s h e d by Complex polarizer system for reciprocal polorization 
fcross^olarizer) accordinp to claim 15, further comprising 

20>1 c o mp ris ing q cro ssF polori z ing s y s tem ac c or di ng to claim }S, 

QQt^ comp ris in g at least one spatial light modulator in e ac h c h an n e l which is mounted to 
the body. 

21 (Currently amended): Complex polarizer system for reciprocal polarization 
(crossppolarizerl C ro sspp el ariz in q s y s tem according to claim + 29. 
comprising at least one right triongutgr p rism ( where t h e l a tera l sui fuc e s me 
perpend iLu l u r to the fou t p rint ) wit h t h e fuu l p rtnt o f a t ri angl e^ 

said prism being w hi c h is composed of two right triangular sub-prisms with the 
base of an isosceles triangle each, suc h thq» w|th_a thin-film type polarizing 
layer PI with its layer vector VI belna t«ituated between these two sub- 
pri8ms[[,]]i^imd 

the lateral surface of the compound prism thof^bish consists of two lateral 

surfaces of the &ul>prisms[[^]] ee fr i e a carrying a cartesian polarizing layer P2 
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with fhe it$ layer vector V2; 
V2 being perpendiculor to VI, 

22 (Currently omended): Complex polorixer system for re ciprocal polarization 
(cross-polarizer) C ro s^po lqi iji iii u a y s t e m according to claim + 29, 
comprising at least one right triangular prism ( where th e l o teral su rfa c e s ar e 
p e ipei i Jieu l q r to t he f ootpr i nt ) w i H i l l i e fo etpr i n* o f o t rian g le^ i_ 

said prism being whic h Is c omposed of two right triangular sub-prisms with the 
foo tpr in t base of an isosceles triangle each, su ch t h of - Y dth_a cartesian type 
polarizing layer PI with its layer vector VI being tt-sltuoted between these 
two sub-prisms([J]j_and 

the lateral surface of the compound prism thcrfwhich consists of two lateral 

surfaces of the sub-prisms[[ J] «ofrtes carrying a cartesian polarizing layer P2 
with the ife layer vector V2 p erp e n dicu l a r to VK 

23 (Currently amended): Complex polarizer system for re ciprocai polarization 
(cro^s-polarizer) C po ssp pol a r iz in g s y s tem according to claim 29, comprising 

at least one right trianffuiar prism (wh ere the later a l su r f a c e s ai e p erpend icul ar to 

the foot pri nt ) w i t h th e f oo tpri n t of a tr i a n g l e , i, 
said prism being ^ W \ th is c omposed of two right triangular sub-prisms Tla, Tib 

with the footpr in t base of an isosceles triangle each[[JlL 
suc h th a t those lateral surfaces of the compound prism, which tttot consist[[^ of 

only one lateral surface of the sub-prism s, c arrie s carrying polarization layers 

Pt and P2. 

24 (Currently amended): Complex polarizer system for re ciprocal polarization 
(cross-polarizer) Crosvpol g r i x i im sys t em occording to daim + 29, comprising 

at least one right triangular p rism ( wiiere the l a ter a l surf o e e s ar e p ei pe i idieula r to 

the f oot prin t ) w i th t h e fo otpr i nt o f a tit u ii g le , i 
said prism being wh ich is composed of two right sub-prisms with the foo t prin t base 

of an isosceles triangle each[[,]];_ 
such t h a t a thin-film type polarizing layer PI t» being situated between these two 

sub-prisms, 

25 (Currently amended); Complex polarizer sys tem for reciprocal poloriygtion 
f cross-polarizer) C r os»uu l a ri zin g sys t e m according to claim 40 29, 
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all cortesian polarizing layers being doubled or two-sided. 

26 (New): Method of using o cross-polorizer according to claim 29 . 

27 (New): Method for redprocol polarization (cross-polarization)^ 
using a light source; 

using three polarization beom splitting layers Ptran»1ref1/ with a polarizing layer 
vector Vtranslrefl, Pref2, with a polorizing layer vector Vnf2, and Ptrans2^ with o 
polarizing layer vector Vtran»2; 

using the opKcol axis Atrantl and the optical axis Arefl which is derived from 
Atransi by mirroring Atran&l at the plane of Ptrantlrefl; 

using a polarized beam Btrans1ref2/ which tronsmits Ptranslrefl along Atransi^ 
located between Ptranslrefl; 

using o polarized beam Br«fitrans2, which is reflected at Ptranslrefl along Arefi; 

arranging BtrQnslrvf2 and Brantrans2 such that they form a common beam with both 
polarization components of Btrans1ref2 and Bref1trans2 on one side of Ptransl- 
refl; 

choosing Vtranslrefl such that the plane of polarization of Btranslraf? IS 

perpendicular to the plane spanned by Vtranslrefl and Atransi, and that the 
plane of polarizotion of BrafltrontS is spanned by Arefi and Vtranslrefi; 

guiding Btranslre(2 on an optical path between Ptranslrefl and Pref2; 

arranging Pref2 such that the optical path of Btranslraf2 leads to PrmfZ in the opticol 
axis Aref2; 

arranging Pref2 such that BtranslreFS is reflected at Pref2 by choosing Vref2 such that 
the plane of polarization of Btranilref2 is spanned by Aref2 and VreF2, therefore 
coupling the transmission of Btranslref2 ot Ptranslrefl to a reflection of 
Btranslra{2 Ot Pref2; 

guiding BreFltrans2 on on opticol path between Ptranslrefl and Ptrans2; 

arranging Ptrans2 such that the optical path of Bref1trans2 leads to Ptrans2 in the 
optical axis Afrans2; 

arranging Ptrcns2 such that Brefltrans2 transmits Ptrans2 by choosing Vtrons2 such that 
the plane of polarization of Brefltrans2 is perpendicular to the plane spanned 
by Atrans2 and Vtrans2/ therefore coupling the reflection of BrefUrans at 
Ptronslrefl to a transmission of Brefltron»2 ot Ptrans2. 

28 (New): Method for reciprocal polarization (cross-polarization), 
using a light source; 
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using four polarixation beam splitting subprocesses (either o poloriring 

transmission or a polarizing reflection at a polarizing beam splitting layer) 

Ptranil, Prefl, Pref2, PtrontZ; 
using a polarized beam Btrans1r6F2, transmitting at tiie process Ptran«l; 
using a polarized beam Bref1trQns2^ which is reflected at Prefl; 
said Ptronti and PreM subprocesses being the polarizing tronsmission subprocess 

and polarizing reflection subprocess of a common polarizaKon split process; 
sending Bfrans1reF2 through the polorizing reflection subprocess Prmfl, thus coupling 

the polarizing transmission Ptransi of Btrons1r«(2 to the polarizing reflection 

Pr«f2 of Btranilraf2; 

sending Bref1trans2 through the polorizing transmission subprocess Ptronft2, thus 
coupling the polorizing reflection Prefl of Bref1trans2 to the polarizing 
transmission Ptrani2 of Braf1tranft2. 



29 (New): Complex polarizer system for reciprocal polarization (cross- 

polarizer), comprising an arrangement of 
three polarizing beam splitting layers Pi (i=1/2^3); 

the position of each of soid Pi described by its unit normal vector Ni and its 
position vector Li; 

the polarization beam splitting characteristics of Pi described by o polarizing 
layer vector Vi coplanar to Pi such that light incident on Pi in Li along an 
arbitrory incidence vector Ti is split into a transmitted beam with the plane of 

polarization trans-POP: ((Ti x Vi) x Ti) o ( PC- LI) =0, and a reflected beam 

(the according reflection vector being described by Ri^Ti - 2(Ti o Ni)Ni) with 
the plane of polarization ref-POP: (Rl x VI) « { A^- LI) =0, with (a o b) 

being the scalar product of the two vectors a and b and with (a x b) being 

the cross product of the two vectors a and b; 
one axis, described by axis vector A1 and said LI; 
PI and A1 defining 

the axis vector A2, which is A1 reflected on PI in LI, 

[A2= Al -2(A1 pN1)N1 ]; 

the plane El [ (VI x Al ) o (^. LI) - 0 ]; 
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the plane E3 [ (VI x A2) o [PC- LI ) =0 J; 

P2 being orranged relative to said PI and said A1 such that 
plane E2 [ (V2 x Al ) o L2) -0 1 1$ perpendicular to plane El 

[12 = LI + d2* Al; (V2 x A1) o (VI x Al) -0]; 
P3 being arranged relotive to said P1 and said A2 such that 

plane E4 [ (V3 x A2) o ( L3) =0 ] is perpendicular to plane E3 
[13 - LI + d3* A2; (V3 x A2) o (VI x A2) =0]. 

30 (New): Complex polarizer system For reciprocal polorizotion (cross- 

polarizer)^ comprising an arrangement of 
three polarizing beam splitting layers Pi (i-1,2^3); 

the polarizing beam splitting charocteristics of said Pi being described by a 
polarizing layer vector VI coplanar to Pi such that linearly polarized light 
incident on Pi is maximally reflected if its plane of polarization is coplanar to 

Vi; 

positioning soid three layers such that there exists at least one position vector Li 
pointing to a point in each Pi so that 

[V2 X (L2-L1 )] o [VI X (L2-L1 )] » 0 (coupling of PI and P2); 

[V3 X (L341 )] [VI X (L3-L1 )] - 0 (coupling of PI and P3); 

k (L3-L1 ) = (L2-L1 ) - 2 [(L2-L1 ) o N 1 ] N 1 (coupling of the two couplings); 

with N1 being the unit normal vector of PI, ond (a o b) being the scalar 
product of the two vectors a and b, and (a x b) being the cross product of the 
two vectors a and b. 
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